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Abstract  
Today Cesarean Operation is considered one of the most common and 
widespread operation in obstetric hospitals especially the lower segment 
operation. The increase use of this procedures became one of the most 
important problems that need to study the size of this problem. The aim of 
the study is to combine one of the models of  BOX-JENKINS for time series 
for Cesarean Section that take place in Al-Batool teaching hospital Between 
2002-2006 which was equal to 19493 Cesarean Section. The data were 
collected during 60 months in which the series were unstable. In this study, 
we take the Cosine and lag1 differences of the data to make it stable around 

                                                          

  



the variance and the mean. The present study shows that the suitable model 
for this series were AR(1) model through drawing the autocorrelation and 
the partial autocorrelation function. For more confidence of chosen model 
according to BOX-JENKINS model, we calculate BIC(M) scale for all 
models used to choose the best one using the most modern statistical 
program MINITAB-13). 
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Xt = Xt+s   

 

Auto-Regressive Model                                     

(Xt)(p)AR(p)

 

Xt = a1Xt-1 + a2Xt-2 + a3Xt-3 + .. + apXt-p + Zt        (1)  

Moving Average Model

(Xt)(q)MA(q) 

 Xt = b0Zt + b1Zt-1 + b2Zt-2 + b3Zt-3 + .. + bqZt-q        

 

(2)  
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Auto-Regressive Moving Average Model 
ARMA(p,q) 

 Xt = a1Xt-1 + + apXt-p + Zt + b1Zt-1 + + bqZt-q           (3)    

 

(s)(season) 

Seasonal Auto-Regressive Model             
(Xt)(P)AR(P)

Xt = a1Xt-s + a2Xt-2s + a3Xt-3s + .. + aPXt-Ps + Zt   .. (4)  

Seasonal Moving-Average Model

(Xt)(Q)

MA(Q) 

Xt = b0Zt + b1Zt-s + b2Zt-2s + b3Zt-3s +  + bQZt-Qs       (5)  

 

Seasonal Auto-Regressive Moving Average Model
ARMA(P,Q)s

Xt = a1Xt-s + + aPXt-Ps + Zt + b1Zt-s + + bQZt-Qs       (6)  
   



 
(s) (s=12) (12) 

(52)  

Seasonal Multiplication 

Model ARIMA(p,d,q) x 

(P,D,Q)

 

(Xt) ARIMA(p,d,q)

(P,D,Q)s

(lead)

(lag)

 

(Model Identification)

Bayzian Information Criterion BIC(M) 

BIC (M) = 2 ln ( 2z ) + M ln (N)     .. (7) 

 M,N 

Estimation of Parameters
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Partial Autocorrelation Function for lag 1 (c2)
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 BIC(M)

ARIMA(p,d,q) 

BIC(M) 

BIC(M)ARIMA

BIC ARIMA K 
2.67294 (1,0,0) 1 
6.70947 (2,0,0) 2 
2.68674 (0,0,1) 3 
6.73114 (0,0,2) 4 
6.72533 (1,0,1) 5 

10.84241 (1,0,2) 6 
10.82051 (2,0,1) 7 
14.85281 (2,0,2) 8 
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BIC(M)AR(1)

2.673

Xt = a0 + a1Xt-1 + Zt      

Estimate Months 

-0.0512632 1 
0.0164331 2 
0.0062766 3 
0.0078004 4 
0.0075718 5 
0.0076061 6 
0.0076009 7 
0.0076017 8 
0.0076016 9 
0.0076016 10 
0.0076016 11 
0.0076016 12 



    

AR(1)
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ARIMA

Trend Analysis
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